Platelet prostaglandin production and its implications.
Both aspirin and indomethacin abolish platelet shape change and aggregation induced by arachidonic acid, indicating that these effects are due to prostaglandin production. An unstable prostaglandin endoperoxide (PGG2 or PGH2) is probably the mediator of the arachidonic acid effects, and they can be mimicked by the stable synthetic prostaglandin, 11-deoxy-15-methyl-15RS-PGE2 (Wy-17, 186). All three of these prostaglandins induce platelet aggregation in the presence of aspirin. Neither aspirin nor indomethacin inhibits shape change or primary aggregation induced by ADP, which indicates that these effects are not due to prostaglandin production. Arachidonic acid, Wy-17, 186, and ADP require fibrinogen as a cofactor in order to aggregate washed human platelets. However, the combination of ADP and arachidonic acid or of ADP and Wy-17, 186 is synergistic and will aggregate washed human platelets in the absence of added fibrinogen. No synergism is observed between arachidonic acnd and Wy-17, 186. During platelet degranulation (i.e., the platelet-release reaction) induced by collagen both ADP and prostaglandin endoperoxides are made available, and collagen can induce the aggregation of washed human platelets in the absence of added fibrinogen. Prostaglandin endoperoxides, ADP, and fibrinogen probably act in concert to aggregate platelets in normal hemostasis since the absence of any one of these principles usually has an effect on the bleeding time.